Disruption of neuronal-glial-vascular units in the hippocampus of ovariectomized mice injected with D-galactose.
Neuronal-glial-vascular units now have been regarded as the basic functional elements of the CNS; however, their pathophysiological changes in the neurodegenerative condition are poorly defined. Herein we addressed these issues in the hippocampus of an Alzheimer's disease mouse model which was established by ovariectomy and then followed with 8 weeks of d-galactose injection. Immunolocalization of glial fibrillary acidic protein showed that reactive astrogliosis destroyed astrocytic domain organization in the hippocampus of model mice. Electron microscopy further demonstrated microarchitectural damage of neuronal-glial units and gliovascular units in the CA1 stratum radiatum of model group. Moreover, model mice had decreased expressions of glutamate transporter 1, glutamate/aspartate transporter, glutamine synthetase and connexin 43, but an increased expression of water channel protein aquaporin-4 in the hippocampus as revealed by immunohistochemistry and immunoblotting analysis. These results highlight that disruptions in structural integrity of the neuronal-glial-vascular units and associated functions including glutamate clearance, water transport and astrocyte syncytium contribute to the neurodegeneration induced by long-term ovarian hormone deprivation and systemic d-galactose exposure.